Introduction
A human face identification system based on isodensity maps has been already proposed by authers.
The isodensity maps are contours of isodensity areas, therefore they can be easily transformed into a chain code. By using chain-coded isodensity contours, improvement of the processing performance can be expected in terms of the processing time and the data size required.
When the isodensity contours are converted into chain codes, however, the chain codes corresponding to one isodensity area are occasionally divided into several parts by only using a simple encoding scheme.
Consequently, in this paper, a new chain encoding method which is adequate for extracting isodensity contours is presented.
Problems
To extract isodensity contours precisely from isodensity areas, following the three condition must be considered, namely, 1. In case the contours of two regions are overlapped ( Fig. 1 (a) ). 2. In case there are holes whose width is one pixel ( Fig. 1 (b) ). 3. In case there is slit like gap inside region whose width is one pixel ( Fig. 1 (c) ).
In any case described above the pixel satisfied the condi-(a) In case the isodensity contours of two regions are overlapped.
(b) In case there are holes whose width is one pixel.
(c) In case there is a gap inside region whose width is one pixel. 
Experimental Results
Some experimental results based on the proposed encoding scheme are shown in Fig. 2 . From the experimental results, it is clear that the proposed method is quite adequate for encoding of the contour of binary images. A human face identification system based on isodensity maps has been already proposed by authers. The isodensity maps are contours of isodensity areas, therefore they can be easily transformed into a chain code. By using chain-coded isodensity contours, improvement of the processing performance can be expected in terms of the processing time and the data size required.
When the isodensity contours are expressed by chain codes, however, the chain codes corresponding to one isodensity area are occasionally divided into several parts by only using a simple encoding scheme.
Consequently, in this paper, a new chain encoding method which is adequate for extracting isodensity contours is presented. 1 Table 1 . Relationship between chain code and the coordinates.
Chain-code a i 0 1 2 3 4 5 6 7 Coordinates x(a i ) 1 1 0 -1 -1 -1 0 1 (x(a i ), y(a i )) y(a i ) 0 -1 -1 -1 0 1 1 1 4 (x 0 , y 0 ) 3 3 n a n (1) a k n a k n a k n = a n−1 + (α − k)β (mod 8) · · · · · · · · · · · · (1)
a k n n a n a k n a k n a k n a k n b k n b k n = a k n ± 1 (mod 8)· · · · · · · · · · · · · · · · · · · · · (2) a k n a n b k n 6 Fig. 6 . Conditions for determining a code.
c k n = a k n ± 2 (mod 8) · · · · · · · · · · · · · · · · · · · · (3) a k n a n b k n c k n ( ) ( ) 6 3 4 3 3 n a n 2 a k n (4) a k n = a n−1 + D k (mod 8) · · · · · · · · · · · · · · · · · (4)
(4) a n−1 a k n a k n 7 n a n 2
( 3 (b)) 3 (c) (3) Fig. 10 . Encoding contours using proposed method (Example 3 : In case there are gaps inside regions whose width are one pixel and the contours pass these gaps twice with opposite directions.).
(a) Binary image (b) A contour extracted

Chain codes
• Initial point (140, 120) Code length 62
Code sequence 5, 6, 6, 6, 6, 6, 6, 6, 6, 7, 0, 1, 3, 0, 7, 0, 1, 1, 3, 3, 4, 4, 4, 2, 2, 1, 0, 0, 0, 0, 7, 4, 3, 4, 5, 6, 7, 0, 0, 7, 6, 6, 5, 7, 0, 1, 2, 2, 2, 2, 2, 2, 2, 2, 3, 4, 4, 4, 4, 4, 4, 4 11 4 2 1
(3) Fig. 11 . Encoding contours using proposed method (Example 4 : Another example for the case described in Fig. 10.) . 
